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Abstract: The chemical composition and nutritional value of 16 perennial alfalfa varieties 
Medicago sativa L. from different origins, newly introduced in Algeria were determined. The 
methods of analysis were those of the AOAC. The nutritive value was calculated from the 
forecasting equations of INRA.The results obtained are more than convincing, indeed the results 
of the chemical composition are very interesting and sometimes even superior to the results of 
the literature. By its richness in UFL (>0,87 and up to 0,90) and in PDI, the alfalfa shows a very 
good nutritional value, that it is in irrigated or in dry, our varieties showed a very good adaptation 
even in condition of hydric stress. 
Keywords: Algeria, alfalfa, chemical composition, nutritive value 
INTRODUCTION 
The existing fodder potential in Algeria is structured around four sets, of unequal 
importance, consisting of natural grasslands, steppe rangelands, forest rangelands and 
few cultivated fodder (Hammadache et al., 2001; Adem et Ferrah, 2001; Abdelguerfi et 
al., 2008). The vast forage and pastoral areas of northern Algeria are characterized by 
their low productive potential and especially by the continuous regression of the 
diversity of plant resources (Abbas et al., 2006). The degradation of rangelands and 
scrubland, desertification, the extension of cereal areas, are factors that affect animal 
production in Algeria. The available food resources are not able to satisfy the growing 
needs of the livestock. This has led to strong pressure on pastures and to their degradation 
(Abdelmoneim et al., 1986). The means to overcome this chronic fodder deficit are 
undoubtedly in the introduction of fodder and pastoral legumes in the production systems 
(Mebarkia et Abdelguerfi, 2006). These inadequacies in fodder resources are an obstacle 
to the development of cattle breeding in Algeria, which leads to shortcomings in animal 
production (Kali et al., 2011). The recourse to concentrated feeds is mainly justified by 
a fluctuating, low and not very diversified national fodder production (Makhlouf et al., 
2015).     
The prediction of the feed value of fodder upstream of any zootechnical study is 
more than important, it allows to establish the nutritional potential of any plant substrate 
before its possible integration in a feed formula in animal production.Our work has 
focused on the estimation of the chemical composition and the evaluation of the 
nutritional value by the method of equations, of 16 varieties of alfalfa in the temperate 
region of Mitidja, and their ability to adapt to Algerian conditions. 
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MATERIAL AND METHODS 
Plant material 
The plant material tested for the first time under Algerian conditions at the 
experimental station of the  Higher National Agronomic School, El Harrach (ENSA) 
includes 16 varieties of alfalfa (Medicago sativa sp)( Table 1), provided by different 
partners under the PERMED project. 
 
Table 1 
List and origin of varieties tested 
Varieties Origine 
ABT 805 Georgia USA (Agro Biotech Seed Company) 
Africaine Maroc 
Ameristand USA (America’s Alfalfa SeesdCompagny) 
Coussouls INRA Montpellier France 
Demnat Atlas du Maroc 
Ecotiposiciliano Sicilia, Italy 
Erfoud Oasis « ZizValley » Maroc 
Gabes-2355 INRA Tunisie 
Magali  France (INRA Montpellier) 
Mamuntanas Italy 
Melissa  INRA Montpellier France 
Prosementi Italy (ProduttoriSementi,Bologna) 
Rich 2 INRA Morocco 
Sardi 10 Australia(South Australia Research and 
Development Institute) 
Siriver Australia (HeritageSeedsCompany) 
Tamantit Adrar Algeria 
 
The study area is characterized by an average annual rainfall of 630 mm 
concentrated in autumn and winter, with low temperatures and successive frosts in 
winter. Following the spring drought and in order to meet the needs of the plants, 
sprinkler irrigation was carried out twice a week in May (56 mm) to minimize water 
stress. The trial was conducted on a clay-silt textured soil of average fertility.  
The samples taken at the ENSA stationare cut at the early flowering stage are then 
carefully mixed to make a single sample of about 1 kg per variety. Each sample is split 
into two parts: a small part of about 100 g is chopped for dry matter determination and 
the rest is placed in an oven previously set at 65°C for 36 hours in order to quickly fix 
the DM rate at about 80 to 85% for a good conservation. The sample is then finely ground 
(1mm) and stored in a sealed container for chemical determination.  
Chemical analysis  
For the forage analyses, the chemical analysis methods used were those of the 
AOAC, and included dry matter (DM), total nitrogenous matter (TNM), crude cellulose 
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(CC) and mineral matter (MM) contents. The organic matter (OM) content is deduced 
by the difference between dry matter and mineral matter (OM=100-MM).  
All determinations were made in the laboratory of forage analysis of the 
Department of Biotechnology of the Faculty of Natural and Life Sciences (University of 
Blida1) and in the laboratory of the Technical Institute of Breeding (ITELV), Baba Ali, 
Algiers.  
All measurements were made in three repetitions.  
Estimation of energy, nitrogen and digestibility values  
Calculation of energy, nitrogen and digestibility values  
The energy (UFL and UFV), nitrogen (PDIE and PDIN) and digestibility (dMO%) 
values of the studied alfalfa varieties were estimated from their chemical composition 
(Table 2) using the INRA evaluation system, which has proven its reliability 
(INRA,2010).  
Table 2 
Equations for assessing the energy value of the alfalfa varieties 
Index Equation 
Digestible energy ED= EB*dE 
Metabolic energy EM=ED*EM/ED 
EM/ED=0.8417-9.9*105CFo-
1.96*10-4CPo+0.221NA 
The fodder concentration in metabolic 
energy 
q= EM/EB 
Efficiency of using the metabolic energy in 
net energy 
 
For lactation Kl= 0.60+90.24*(q-0.57) 
For maintenance Km=0.287q+0.554 
For fattening Kf=0.78+0.006 
For maintenance and meat production Kmf= (km*kl*1,5)/(kf+0.5*km) 
UFL UFL= EM*kl/1700 
UFV UFV= EM*kmf/1820 
 
Nitrogen values for dietary digestible protein (PDIA), digestible protein in the gut 
with available nitrogen (PDIN) and digestible protein in the gut with available energy 
(PDIE)  
To estimate the nitrogen values, we proceed as shown on (Table 3). 
 
Table 3 
Equation for estimating the protein value of the varieties 
Index  Equation 
PDIA PDIA= CP*(1.11*(1-TD))*1*dr 
PDIN PDIN=PDIA+PDIMN 
PDIMN PDIMN= CP*[1-1,11*(1-TD)]*0.9*0.8*0.8 
PDIE PDIE=PDIA+PDIME 
PDIME PDIME= MOF*0.145*0.8*0.8 
SOF MOF=MOD-CP(1-TD)-CF-FP 
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The equation used to predict the digestibility of organic matter (dMO%) from 
the chemical constituents of legumes (CF, CP in g/kg DM) is as follows: dMO=90.8 - 
0.91CF+0.35CP With : R2=0.60 and ETR = 4; CF crude fiber in g/kg DM; CP: total 
nitrogenous matter in g/kg DM. 
 Statistical analysis 
All measurements were expressed as mean ± standard error (± SE). Means were 
homogenized based on a coefficient of variation CV<25% by eliminating data 
considered outliers. Analysis of variance (ANOVA) followed by the Newman and Keuls 
test was used to compare the nutritive value and digestibility of the varieties of different 
alfalfa varieties studied (inter-variety), the differences were considered significant at p 
<0.05 (SYSTAT SPSS ver.12 software). 
RESULTS AND DISCUSSION 
Chemical composition and digestibility of alfalfa varieties studied 
Chemical composition was used as a basis for estimating the nutritive value and 
digestibility of the varieties tested (Table 4). All the alfalfa varieties showed satisfactory  
dry matter (DM), organic matter (OM),  crude protein (CP)and crude fiber (CF) contents 
at the early flowering stage compared to the litterature. (Ciheam1990 ; INRA, 2010) . 
Indeed, Demarquilly and Andrieu (1992) , confirm that the differences in digestibility 
between varieties within the same species are very small. 
The lowest values of dMO are higher than those found by Naydenova and 
Vasileva (2016) is 61.41%. 
Aufrère et al, (2008)report that the digestibility of organic matter varies with the 
wall content. When the wall content increases, digestibility decreases.  
Secker (2004) explains that low digestibility occurs if the alfalfa is of poor quality 
with a low protein content (<13.6%).  
Our values seem to be much higher than those found by Lebas and Goby (2005) 
(50.8%) and Férard et al,(2016)( 67%) 
Alfalfa has a high organic matter digestibility (dMO) but it decreases with time, 
so it should be harvested at the optimal time to avoid nutrient loss (Annicchiaro et al, 
2011; Lemaire, 2008; Litrico, 2015). 
 
Table 4 
Chemical composition and digestibility of organic matter values (dMO%) of the 
varieties studied 
Varieties 
DM( %) OM(%DM) CP(% MS) CF (% DM) 
dMO% of 
DM 
Ecotiposici 23,25±2,79 89,00±0,26 19,65±1,05 21,39±1,27 73,89±1,28 
Prosementi 24,35±2,46 88,70±0,44 19,85±0,71 21,00±1,22 74,28±1,23 
ABT 22,66±0,99 88,01±0,42 20,69±0,15 20,30±0,54 73,06±1,96 
Amerist 23,85±0,90 89,15±0,52 19,31±0,76 24,72±1,61 70,53±1,62 
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Mamuntanas 22,85±0,72 88,43±0,51 19,88±0,82 22,21±1,94 70,01±0,86 
Tamantit 23,85±2,31 87,78±0,40 17,71±0,17 22,18±1,32 73,09±1,34 
Sardi 10 23,4±0,53 88,91±0,34 18,08±0,32 23,42±1,33 71,84±1,35 
Siriver 23,2±2,79 88,86±0,35 20,14±0,36 22,79±0,97 72,47±0,98 
African 21,25±1,98 88,85±0,25 19,86±0,69 23,97±1,85 71,28±1,87 
Gabes 19,2±0,42 87,88±0,51 19,04±0,64 22,09±1,47 73,18±1,48 
Magali 21,1±2,41 87,52±0,42 20,41±0,61 22,17±1,14 73,10±1,15 
Melissa 26,7±1,90 88,86±0,30 18,75±0,90 23,27±2,17 71,99±2,19 
Cushions 18,66±1,29 88,89±0,23 20,73±0,36 24,11±1,69 71,14±1,71 
Rich 2 22,14±2,86 87,28±0,60 17,41±0,97 22,07±1,34 73,20±1,35 
Erfoud 24,35±0,37 88,73±0,11 18,45±0,99 21,29±1,24 73,99±1,25 
Demnat 23,2±1,00 87,68±0,40 18,66±0,83 20,36±2,14 74,93±2,16 
P 0,817 
F 0.654 NS 
DM: Dry matter, OM: Organic matter, CP: Total nitrogenous matter,CF: Crude FIBER, OMD: Digestibility of organic 
matter.  NS: Not significant 
 
Nutritive values of the studied forages  
Energy values in milk fodder units (UFL and UFV) 
The results obtained are illustrated in Table 5. What is remarkable is that for all 
the values studied there is no significant intra-varietal difference in the potentialities in 
water regime. All varieties are comparable to each other. 
 
Table 5 
Energy values (UFL and UFV) of varieties tested 
Varieties UFL UFV 
Ecotiposici 0,90±0,01 0,84±0,02 
Prosementi 0,90±0,01 0,84±0,02 
ABT 0,88±0,028 0,82±0,03 
Amerist 0,84±0,02 0,77±0,02 
Mamuntanas 0,83±0.01 0,76±0,01 
Tamantit 0,87±0,02 0,81±0,02 
Sardi 10 0,86±0,01 0,80±0,02 
Siriver 0,87±0,01 0,81±0,01 
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African 0,85±0,02 0,79±0,03 
Gabes 0,87±0,02 0,81±0,03 
Magali 0,87±0,02 0,81±0,02 
Melissa 0,86±0,03 0,80±0,03 
Cushions 0,85±0,02 0,78±0,03 
Rich2 0,87±0,01 0,81±0,02 
Erfoud 0,90±0,01 0,84±0,02 
Demnat 0,90±0,03 0,85±0,04 
F 0,772 0,801 
P 0.700NS 0.670 NS 
           NS : not significant 
 
The UFL energy values ranged from 0.83 to 0.90, with the lowest value attributed 
to the variety mamuntanas and the highest distributed between Ecotiposici and 
Prosementi; Erfoud and Demnat. These results are comparable to those of an alfalfa in 
the early stages of budding or at a vegetative stage of 60cm (INRA, 2010) 
The UFV are between 0.76 and 0.85. The highest value is attributed to the variety 
Demnat while Mamuntanas shows the lowest value. Nevertheless our results are not very 
different from those of Chibani et al, (2010) and Davolio et al, (2012). 
Our results are comparable to those reported by Jarrige ( 1 9 8 8 )  who recorded 
an energy content of dehydrated alfalfa of 0.95 and 0.88 UFL /kg DM and 0.87 and 
0.82 UFV /kg DM. 
Nitrogen values of digestible proteins in the intestine allowed by nitrogen 
(PDIN and PDIE) 
The analysis of variance showed no significant difference between the 16 
varieties (Table 6). 
Alfalfa secures the ration by its contribution of fibers, nitrogenous matter and 
calcium. Promotes fertility thanks to its high beta-carotene content. Maintains the 
nitrogen value.  
The PDIN values of the varieties tested are very satisfactory and in agreement 
with the literature. 
The average PDIN value is 122.99 values comparable to those of INRA (2010) 
and Cişmileanu et al. (2017) which are 123 at budding stage and 122 for Cezara variety 
in hay respectively.  
The average PDIE value is 94.18, which is higher than that given by INRA 2010, 
which is 86 for alfalfa at the beginning of flowering and 87g/kg DM in the second 
vegetation cycle at the 8th week regrowth stage.  
Férard et al (2016),  in a trial on dairy cows, state that the introduction of 15 to 
30%, (based on total DM ingested) of alfalfa of very good nutritional value (UFL= 0.82, 
PDIN= 125g; PDIE= 78g), in a ration based on corn silage and rapeseed meal allowed 
to maintain the levels of raw milk production and the protein and butter content. 
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Table 6 













The main objective of this studywas to assess nutritive value of 16 alfalfa varieties 
from different origins on irrigated condition in the northern of Algeria. 
We can conclude, based on the result obtained, thatthe alfalfa trial showed a good 
behavior of the introduced varieties, which confirms the good adaptation of these species 
to the pedoclimatic conditions of the Mitidja.  
All the results are very good, whether it is for the energetic values; nitrogenous or 
even digestibility.These varieties have shown a great interest for their introduction in the 
breeding system, especially in the dairy sector. 
Alfalfa is a fodder resource rather neglected in Algeria. Its agronomic qualities 
(nitrogen saving) should give it a renewed interest, for its interesting production, 
especially in dry culture thanks to its powerful rooting in deep soil, and, which presents 
a very good fodder quality, especially in digestible nitrogenous matter which is to be 
taken into consideration.  
Irrigation can extend production in summer, and this is possible with the different 
varieties tested in this study, which have shown very good adaptation to water stress 
conditions. 
Varieties PDIN PDIE 
Ecotiposici 125,77±6,95 96,11±2,07 
Prosementi 127,01±4,72 96,46±1,60 
ABT 127,23±5,38 95,29±2,30 
Amerist 123,46±5,04 93,00±1,63 
Mamuntanas 126,69±1,73 92,74±0,76 
Tamantit 113,01±1,15 92,33±1,21 
Sardi 10 115,44±2,11 92,50±1,12 
Siriver 128,92±2,41 95,44±0,93 
African 127,12±4,56 94,11±2,20 
Gabes 121,70±4,25 94,07±2,21 
Magali 130,73±4,08 95,38±1,40 
Melissa 119,83±5,88 93,36±2,52 
Cushions 132,84±2,41 95,05±1,13 
Rich2 111,06±6,40 91,64±1,59 
Erfoud 117,85±6,51 94,56±2,03 
Demnat 119,20±5,44 94,86±1,91 
f 1,884 0,686 
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The varieties studied can be used in permanent grassland, the varietal diversity 
allows a greater balance between species, a better maintenance of the alfalfa and a greater 
spatial and temporal stability of the biomass production. 
The best results for all the traits studied are obtained under conditions where water 
is not a limiting factor.  
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